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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the frequency 
of generation of an entrainment saving processing. 
SOLUTION: Assuming that the size of all data required 
for writing from the outside is q, the number of 
recording media is m, and the size of a block is p, the 
quotient zm+w+y (z; integer, 0<z, w; integer, 0<w<m, y; 0 
<y<1) is acquired by diving the size of all the data q by 
the size of the block p. The control is executed so that 
data in the blocks to the number of zm are written in 
parallel to the recording media to the number of m, and 
that thereafter data in the blocks to the number of (q- 
zm) are written to the recording media to the number of 
w+1 (where, w in the case of y=0). Resultantly, the 
frequency of generation of the entrainment saving 
processing is reduced. 
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q, ±8BfiSaSK*0**ni, ±§3XP-y?©X^X*p 

Xq %±IBXp v ^©XX XpXltbT zmtw+y 10 
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ft ft^^-rM^jfiitSx t s n r !/ i- *sas 
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©'>&< fcfc l o©ftfB^£piTfift<gax---X;b£fg 
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T7*-*»*&**fft\' fro, IM©fBS1I^fr6X 
SfJt^© Xp >y 7 ¥feX-|g t Tr - £ rN'X^ff 5 iii5! 

oymmm* km u ^m^^ut.^ nrc x- ^ 

^M?iJ m * iiCyf BSSitiiffliXSK *s v > T , 
XfB^SPfr * ja*.S*$ txft ^r- ^ OX-Y X* 

q, ±3BtBS«f*©IS(^rrK JifSXP y i'Ot'fX* p 

i; U XfB^fr P»»ta^S«$nft^X-^©X'f 
X q ^±IBXp »y ^©XX X p XPt L T z m + w + y 
(z : 0^z©lt, w: 0^w<m©fiEft, y : 0^ 
y<l) f^^mtct^, zm?U 

mmowmmm^MLxmiKm^^s (q 
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§ <: t fcf § IBfMXr£o 
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.mffl©K»lifth:3ttbTk5>Jfc»tii*> (q 
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■b7^0x-^Sti5 1 7P , y7©f ! -7;S 
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f r-7©ffi£l 
frSO'N O^iiOfrS l'N) 

GK^ttO) KgSILT^&HtffcS («T> £©^ 
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[0 0 0 8] ±fE-5i«®a (1-ftt>-6, 
gOfci^r-* l 6-3 l tfS&*£SW.SaS£#*& 

S^fftSit^otl^o H9 (d) fc^-fff 

&f¥b^»£«t3o 

[0 0 0 9] CUT, ±jBL/fc*5k:, tt!2 0 0 0- 
1 3 2 9 8 2^|gtffl*$nSfBflSM(CJ;nH\ jg 
I®77'y>a^€'J£»bt 3f ylj £ r- 7 « S 

[0 0 1 0] T%ft-5, ^5fif^?Ml§777v' 
^-Or-^lt-l'X^ (77-y 
S/aX^'J© 1 T'n'y^O-y-^X') x (777>':i/€- 
U©«) OlMT^^^a, Hl0fc^TJ:3 
tC N 77-r>a>t'JFl-F4 ©^ri^n©a^7n 
•y7 «t3i-T§) Bl~B4[C$fi»W§ 0 * 
Oft % SS75 v fa ^ t'J F 1 ~ F 4 tgijOg^-f- 
7M 2 c©fif'-^M2 ti±8B«KE 

7*D<y7B 1 ~B 4©StnB^5.*tjAS tl?»Ci:l-t 
SiJffl©^-f-7Ml • -7i;v 7 

■rtk:#^sci:tft«. lot, «:©ttli-ee*r- 
7M 1 *»7*n 
>y7B l~B4K»*ii*nfeW*x-^M2%jii8« 

[0 0 1 1] ftfe, ±H2«l?7'a-y7^«, 
feTfi&S 7 s - 7 All£f§jA$ n§ Ckfc4«7ny 
^*V>'5 0 -f^fe-S, g|6K^-r«k5^, rn{@©7^'y 

a><^- U EWbTM^JK'r-^Stji^fif 7 
^Jlfelcfc fy^|7a >y ZKteQmm 

*^£b4V^ -MWIJ: '7 tfK^7 7=-77"T?^1-7 
077t ttffi*HWW<58£"r * Rltltt*^ §o c © j; 5 
tc. SfM^5l4t5Rltl'l4©$ l 57"P>y^ti, 
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7p-y7T'fe§c^jb^, cn57P7M«t W 
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H l tc^-T «fc 5 M*Mb^7 bTV^IB • K*W L - M*«0®lfi**^^6S^5 

fi1H«K*fl/T'r-^»t3i**ffi'\ ^-A «^©fB £, 3S*!iaoiW*Wi^*7FUXffaifW»SB4 2CtH 

ftffllft^es&SBf^O^P y -SbTr-2ft3 1" £ t fete, WTOx-^AtftfjSMfflfcffSo 

££tT?*M©ES«f*2 1 • 2 2 • 2 3 • 2 4tC*f [0 0 2 0] tftt>%, -r-*©*#&#g5fc&5ttfc 

1 SflSffifc LTV»*. <D^v77 3 1 • 3 2 • 3 3 • 3 4 K 5 1 2fU F#fc 

[0 0 1 4] CCTf, ±i2fl»frS»*i&#K**ft;fc T?)@^»*iityo -77, 7*-^01R!*abOB*«*tf 

if-^©^x%q, ±t3iaa«#oa*m, ±ss7 fcAm/j»?igi54 1 a, meo/^yr 3 1 • 3 2 • 3 

ay^©-9-^X%pfcbfe*&x 7KWIWIW4 3 • 3 4^55 1 2/V b*ffiT»J(S^7*-^*W*aiU 

©^7Xq%±tE7*n^©4MXp~C[S;£bTzm+w [0 0 2 1 ] tit, 7 F UXffSWffllSB 4 2 ti, TfBA 

+ y (z : OrSzcDSit w : 0^w<m©»», y : WMtifo 4 1 A^©SL«^#^tJSU, 

0 y < 1 ) %3[8p£#3o * bT, zm^a'y^ yfa^ty 2 1 • 2 2 • 2 3 • 2 4 fcJfflRO/Vy 7 7 

7-^^rnfflc?J|Ei|^^^LrM?iJt«f jA^, *•© . 3 1 • 3 2 • 3 3 - 3 4 £©faT*©x-£fs5£©fitP 
ft, (q-zm) 70 7^^©f-^^w+ 1 (fib, 20 fc % 180777^^*^ 21 • 22 • 2 3 - 2 41: 

y = o©fc£«w) ffl08SSSi»k:»UT**i&trJ;a fcft if-^ iH5fe©WJ» SHS©77-yi/A**iJ 2 

CfJWf *« 1 • 2 2 • 2 3 • 2 4K»tjASnT^Sf ! -^CD^a 

[oo 1 5] ®mz, TFbxMi-ijfpg'M 2«, 08 mmmmt^) o 

( a ) klTKt «fe 5 fc, ±BE ( q - z m) 7'o -y *#©r [0 0 2 2] gfc, tW^43il ±fB7 F UXWH 

tCW-f^o eKD^^fc-rntfx $t«©4C§7a -y^aT^U 2 1 • 2 2 • 2 3 • 2 4 t»^-/77 

^©£5(fi, ±l2fie*Kfl5*Siflibfc»&i:it'<T'>i9: 3 1 • 3 2 • 3 3 ■ 3 4 t<D®<DT-*>K<D®m*W 

gjWET*r*ci:fcasoH:v>5*T? l E)*v\ [0 0 2 3] ±IB7 K lx*MWWSlS 4 2Ml 
[0 0 16] fc-BSA,, H8 (b) fc3jVr.k5fc, ±!E 30 5x-*iF#&#1WW2fi*fck WTO 2M£-McA5?J 

(q-zm) t*p «y 7»©f-?%tfatfJi:ltt *ft*. T&fr^, -o«, *fcr-#©*ti£;i:ftT 

a, y7ay7^0f-^§ 1 ffl©IB§i®Wc»tjA^ ^i&^iflr KUXiRWKWbT7 s ~^aF*ii*K*« 

^*w+lffl032«!i»fci*bT4fef«Jfe:*ffU 3»*fe»&0WII#8c GMT r»iOy f -^**ii*»J 

(1 -y) 7ny^Of*-?« l it©!Bi«f£ fP7j7fc 7$»0, fc5-o« % fficf-^Cf 

»#&0^*wffl©fEfi^fcttbTttJ»Jfc2Sfr** *&StlTV>*IIS7 F UX«cMbT7-^«£jA 

#^E*-3iMa©i§*.-rs«fi«$?>^ffiT-r§ 0 [002 4] jmt, cns7 ? -#3t&&MfP7j?£%f¥ 

[0 0 17] fcSVtt, 08 (c) fc^-fiSt, ±!fi HfflKiHlilff 

(q-zm) 7p <y £#©t-2£w4- 1 ffl©!Bf« 40 (!§ 1 ©x-#«#&&f&iJ«Wi*] $1\ r-#©«t 

K*J 0 aTfc^^T'^fB^ft^WolllST'StEty * jA$tlTV^^fiS7 F U^ffiWKW bTr-**t& 

^^sfttftzmmmmmtsy'vytftK a^^-u 2 1 • 2 2 • 2 3 • 2 4^MbTM^ic7-^ 

**.#&g-e4^7*-#J ^KW^7- »#5i**ffoT^<o fc/£U *#HJ]T?a, 

SSo f^-fe, C©J;5**i^, 7Fb7. i gaSWa5 i2^*** , e&ST f --*0*-fXfcJ;oT, H2 (a) ~ 

4 2(i, ±tB»*m^£«&^r-#£^»*& ( c ) JC^-T J; 5 (C, 777^a«'J 2 1-22-2 

&m%'&ftrcT-fit<Dmffi*±B (q-zm) 7P7 3 • 2 4 ^n^tiOR^Dy ^^©##3a**J«WS 

[0018] [o o 2 5] #ta»«*Ta&sr-^©-y-w 
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6 4*n/W hO-r-*««4^ci>y^efflSU IMS? 
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7*^iJ*c»*&tr«fcSfc:S!lirrs (WT, £©»£& io 
«WB«8* r47P>y7«tiA&j ±^5) o 

[0 0 2 7] #t3A&*tfre&57'-7©-7MX 
#3 2*D>M' C©-r-££r4{B©7 
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tfiu *<DM&7U";2BZ 1 -B22-B23-B2 
4 *-*venfc l /27n >y 7«S#fWfMrr§o c 
±133 2+P/W hOf-^^27a7^tfBS 
L, ft^7*n >y £ B 2 1 • B 2 2 • B 2 3 • B 2 4 CDtt 
frl© 1 /2jglC-ai-5*^T?aB5o 

[0 0 2 8] fitoTs C ©tf^©7 F bXWffltfnM 4 20 
2 0 2 (b) \C7pit&?fc, 2ffl©*!£7'P>y7B 

2 1 • B 2 2£MLT©&x-#0~6 3*M5>JClf* 

*Hr±-rSBMft±, SI*7p >y 7 B 2 1 • B 2 2 • B 2 

3 • B 2 4s\<D9%&frfc"3^Tte$3M%: 4frZ 2£ 

mmf%&oic%-3'c^% cars cofftaang** 

[0 0 2 9] CCT?, »*&M**-e**T--?®1M 

4+-a/U Mf&5*£li, ±123 2*n/W h 

*1Bi*#£tt3tfc*l»±T?**V\i CtiB, ±122 4 
-tn;WM)f-W'l. 5 7P'y^k:*BSU 7'P>y 

7 oeStfif K - Sit L * V \ft> 5 T*& § o 

[ 0 0 3 0 ] figo "C, C ©«^©7 F UXlMW 4 
2tt, 02 (c).fc*t±5lC, ^tfi$©£C3«*§ 
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[00 3 1] tttt>%. 17"n7^)Or-^0~3 1 
* 2 {@©e^7P >y 7 B 2 1 • B 2 2 Ktt UTM^jtS 

%&h,rm, mo. 5 7p -v 7#©»c7-*-7- 32- 40 

4 7*1 ffl©«H7'P 7^B2 1 left LT#-fc**£ 

5 7"p^y7»tjA^j fci^d) o ate; nji-fc:#*ii 
tyj M?ij»tiA^%M?iJS l Tif 5 c 

[00 3 2] fiU© «fc a 7 F UXgHiJW 4 2 
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U ±!Bw+ytt, My«WcSP>&(^7 

i7 -j&$Uiy; O^C/Ny^y^T^t^P y 
±12 z micffi^ U -jS»»J; 0 Wc/vv7> 77,>rr 
7Dy^©««A±aBw+yK:*Bars (&&; wltfu 
77B 1 fcftJSU y aXP >y 7 B 2 (•eftfS-f 3) o 

[00 3 5]foT, 7 F UXSfIff!iJ» 42(i, z m 
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(q-zm) 7P '7 7#©T-*£##jAt?«LT 
a, y 7D 7 ^5t©f - ? ^ 1 f©77 7 7a « 'J £ 
StjAt?#UI#w+ l ffl©77y7a;><+7JtCftl,'T>l£ 

mcmnu ( 1 -y ) 7"p v*»of-?« 

l ffl© 7 5 >v v- i> * U fc» # iitrS!^* w IW77 7 
7a^t'J b T.tJiJ KUtTt * «fc 5 fc'tto T 5 8 
[0 0 3 6] WTs ±f2|iJ^ffi©MffflilLT, 1 7 
077AM 6^PzWhT'S§ttMT\ 4i©77 7-> 
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Wc-D^-CpJJff £o 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]data writing to a record section which erasing processing has completed, [ perform and 
] In recording equipment which writes in in parallel data by which the write request was carried 
out from the outside to two or more recording media which bundle up by a predetermined block 
unit which consists of two or more record sections, and perform data erasure, The number of q 
and the above-mentioned recording media for size of all the data by which the write request was 
carried out from the above-mentioned outside m, **(ing) size q of all the data by which set size 
of the above-mentioned block to p, and the write request was carried out from the above- 
mentioned outside in the size p of the above-mentioned block ~ zm+w+y (an integer of z:0 <=z, 
an integer of w:0 <=w<m, y:0<=y<l), when a quotient is obtained, Recording equipment 
provided with an address administration control section controlled to write in data for zm block 
in parallel to m recording media, and to write in data blocked (q-zm) after that to a recording 
medium of w+1 (at however, the time of y= 0 w) individual. 

[Claim 2]The recording equipment according to claim 1 controlled so that the above-mentioned 
address administration control section writes in data for the above-mentioned (q-zm) block in 
parallel to w+1 recording medium. 

[Claim 3]The above-mentioned address administration control section is faced writing in data for 
the above-mentioned (q-zm) block, and performs in parallel processing which writes data for y 
blocks in one recording medium to w+1 recording medium. 

Then, the recording equipment according to claim 1 controlled to perform in parallel processing 
which writes data blocked (1-y) in one recording medium to w recording media. 

[Claim 4]The recording equipment according to claim 1 controlled to write in the above- 
mentioned address administration control section in turn which each recording medium has 
where data for the above-mentioned (q-zm) block is assigned to w+1 recording medium. 
[Claim 5]When data for which rewriting is not required in a block with which a record section 
used as the write request point belongs exists, the above-mentioned address administration 
control section, The recording equipment according to claim 4 which considers that total with 
data for which this rewriting is not required, and the data concerned by which the write request 
was carried out is data for the above-mentioned (q-zm) block, and controls it. 
[Claim 6]The recording equipment according to claim 1 controlled so that the above-mentioned 
address administration control section writes in the following data sequentially from a recording 
medium which writing processing ended early. 

[Claim 7]The recording equipment according to claim 1 with which the above-mentioned 
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address administration control section performs erasing processing about this block in parallel to 
the writing processing concerned when a block which has not completed erasing processing 
exists in a recording medium which is not a writing destination. 

[Claim 8]The above-mentioned address administration control section corresponds to a logical 
address by which an access request is carried out from the outside, Recording-medium 
specification information for specifying a recording medium, physical address information which 
shows a physical address of a recording medium with which data is written in, The degree 
information of parallel which shows to how many recording media parallel writing was carried 
out, un-parallel record section number information which shows the number of record sections 
by which parallel writing is not carried out, The recording equipment according to claim 1 
provided with a management table which can set up at least one information in record section 
sequence management information which expressed turn of parallel writing per record section. 
[Claim 9]data writing to a record section which erasing processing has completed, [ perform and 
] In a record control method which writes in in parallel data by which the write request was 
carried out from the outside to two or more recording media which bundle up by a predetermined 
block unit which consists of two or more record sections, and perform data erasure, The number 
of q and the above-mentioned recording media for size of all the data by which the write request 
was carried out from the above-mentioned outside m, **(ing) size q of all the data by which set 
size of the above-mentioned block to p, and the write request was carried out from the above- 
mentioned outside in the size p of the above-mentioned block — zm+w+y (an integer of z:0 <=z, 
an integer of w:0 <=w<m, y:0<=y<l), when a quotient is obtained, A record control method 
controlling to write in data for zm block in parallel to m recording media, and to write in data 
blocked (q-zm) after that to a recording medium of w+1 (at however, the time of y= 0 w) 
individual. 

[Claim 10]data writing to a record section which erasing processing has completed, [ perform 
and ] As opposed to two or more recording media which bundle up by a predetermined block 
unit which consists of two or more record sections, and perform data erasure, To recording 
equipment which writes in in parallel data by which the write request was carried out from the 
outside, size of all the data by which the write request was carried out from the above-mentioned 
outside q, **(ing) size q of all the data by which set size of m and the above-mentioned block to 
p, and the write request was carried out from the above-mentioned outside in the number of the 
above-mentioned recording media in the size p of the above-mentioned block — zm+w+y (an 
integer of z:0 <=z, an integer of w:0 <=w<m, y:0<=y<l), when a quotient is obtained, A 
program performing address administration control management controlled to write in data for 
zm block in parallel to m recording media, and to write in data blocked (q-zm) after that to a 
recording medium of w+1 (at however, the time of y= 0 w) individual. 
[Claim 1 l]The program according to claim 10 controlled to write in data for the above- 
mentioned (q-zm) block in parallel to w+1 recording medium. 

[Claim 12]It faces writing in data for the above-mentioned (q-zm) block, The program according 

to claim 10 controlled to perform in parallel processing which writes data for y blocks in one 

recording medium to w+1 recording medium, and to perform after that processing which writes 

data blocked (1-y) in one recording medium in parallel to w recording media. 

[Claim 13]The program according to claim 10 controlled to write in in turn which each recording 

medium has where data for the above-mentioned (q-zm) block is assigned to w+1 recording 

medium. 

[Claim 14] When data for which rewriting is not required in a block with which a record section 
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used as the write request point belongs exists, The program according to claim 13 which 
considers that total with data for which this rewriting is not required, and the data concerned by 
which the write request was carried out is data for the above-mentioned (q-zm) block, and 
controls it. 



[Translation done.] * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field of the invention to which invention belongs] This invention relates to the recording 
equipment for recording data on recording media, such as a flash memory, especially about the 
recording equipment for recording data. 
[0002] 

[Description of the Prior Art]It is common that backup by ** cell with high ** portability which 
can rewrite ** data, etc. uses recording media, such as a flash memory, from unnecessary 
Reasons in the recording equipment of the portable device which deals with music data and 
picture image data. 

[0003]However, according to the present flash memory, there was a problem that waiting time 
arose, on the occasion of data writing. The direction of time required for the Reason to write the 
data transmitted to the buffer in this way than time required to transmit the data which is a write- 
in object to the buffer in recording equipment in a flash memory from the buffer concerned is 
because it is substantially long. 

[0004]Then, JP,2000-132982,A has disclosed recording equipment provided with two or more 
flash memories. According to such recording equipment, since data writing can be performed in 
parallel to two or more flash memories, the above-mentioned problem that waiting time arises is 
not generated. 
[0005] 

[Problem to be solved by the invention]By the way, generally, the data writing unit to a flash 
memory is called a sector, and the data erasure (it mentions later) unit on a flash memory is 
called a block. That is, as shown in drawing 9 (a), the data in a flash memory is managed in the 
unit of the block which consists of 32 sectors (the data length of a sector explains the data length 
of 5 12 bytes and a block as 16 K bytes hereafter). 

[0006]Only the data rewrite of one way can be performed, i.e., there is the feature that the value 
of data cannot be rewritten from 1 to 0 (or 0-1) in a flash memory. Therefore, in order to perform 
data writing, it is necessary to change all the values of the data in the field used as that writing 
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destination into 1 (or 0) (this conversion process is hereafter called "erasing processing".). The 
field which this erasing processing has completed is called "eliminated field", and the field which 
has not been completed is called "uneliminated field." 

[0007] When rewriting the data 0-15 within the block A shown in drawing 9 (b) from the above 
situation, as shown in drawing 9 (c), the data 16-3 1 which does not need to be rewritten is once 
first read from flash memory Fl to the buffer B. And as shown the data 16-31 read to the buffer 
B in this way in drawing 9 (d), after rewriting to the eliminated field E of another flash memory 
F2, erasing processing is performed about the field of the above-mentioned block A. 
[0008] A series of above-mentioned processings (namely, processing for the data 16-31 which 
does not need to be rewritten not to be involved in the rewriting processing concerned) are called 
a contamination saving process, and have become a major factor which reduces the drawing 
speed to a flash memory. Although the after-rewriting data 0-15 shown in drawing 9 (d) is 
passed to the recording equipment concerned from the exterior, it omits detailed explanation 
about this point here. 

[0009]Here, since data writing can be performed in parallel to two or more flash memories 
according to the recording equipment indicated by JP,2000- 132982, A as described above, the 
above-mentioned problem that waiting time arises is not generated. However, when data writing 
was performed in parallel to two or more flash memories in this way, SUBJECT that the 
frequency which is involved in in the case of data erasure and a saving process generates became 
high occurred. 

[0010]Namely, when writing a certain music data Ml in a flash memory and the data size is not 
an integral multiple of x (size which is 1 block of a flash memory) (number of a flash memory), 
as shown in drawing 10 , Free space occurs in each final block (it mentions later) Bl - B4 of flash 
memory Fl - F4. Then, when writing another music data M2 in the flash memory Fl concerned - 
F4, as a result of writing in this music data M2 from the free space of the above-mentioned final 
block Bl - B4, the separate music data Ml and M2 will exist in the same block. Therefore, when 
all of the music data Ml need to be eliminated in this state, the music data M2 written in the final 
block Bl - B4 must be evacuated. 

[001 l]The above-mentioned final block means a block with which data which is a write-in object 
will be written in at the end. That is, as shown in drawing 6 , if data writing is performed in 
parallel to m flash memories, free space will not occur in a block shown by hatching on the left 
of an alternate long and short dash line, but free space may occur in a block shown by hatching 
on the right of an alternate long and short dash line. Thus, since data which is a write-in object is 
the block which will be written in at the end, a block which free space may generate is carried 
out to calling especially these blocks a "final block." 

[0012]This invention was proposed based on the above-mentioned conventional situation, and is 
****. The purpose is to reduce frequency which is involved in in recording equipment which 
performs data writing in parallel to a flash memory, and a saving process generates. 

[0013] 

[Means for solving problem]The following means are used for this invention to achieve the 
above objects. Namely, as this invention is shown in drawing 1 , data writing is performed to a 
record section which erasing processing has completed, And it is premised on the recording 
equipment 1 which writes in in parallel data by which the write request was carried out from the 
outside to two or more recording media 21, 22, 23, and 24 which bundle up by a predetermined 
block unit which consists of two or more record sections, and perform data erasure. 
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[00 14] When size of m and the above-mentioned block is set to p for the number of q and the 
above-mentioned recording media, here the size of all the data by which the write request was 
carried out from the above-mentioned outside the address administration control section 42, first 
— **(ing) size q of all the data by which the write request was carried out from the above- 
mentioned outside in the size p of the above-mentioned block — zm+w+y (the integer of z:0 <=z, 
the integer of w:0 <=w<m, y:0<=y<l) ~ a quotient is obtained. And it controls to write in the 
data for zm block in parallel to m recording media, and to write in data blocked (q-zm) after that 
to the recording medium of w+1 (at however, the time of y= 0 w) individual. 
[0015]For example, the address administration control section 42 is controlled to write in the 
data for the above-mentioned (q-zm) block in parallel to w+1 recording medium to be shown in 
drawing 8 (a). If it does in this way, the number of the blocks which free space produces will 
decrease compared with the case where the above-mentioned conventional technology is applied. 
It cannot be overemphasized that the frequency which a contamination saving process generates 
will fall by this. 

[0016]Of course, as shown in drawing 8 (b), it faces writing in the data for the above-mentioned 
(q-zm) block, It may be made to control to perform in parallel processing which writes the data 
for y blocks in one recording medium to w+1 recording medium, and to perform after that 
processing which writes data blocked (1-y) in one recording medium in parallel to w recording 
media. Since the block which free space produces will be at most one piece if it does in this way, 
the frequency which a contamination saving process generates falls further. 
[00 17] Or it may be made to control to write in in the turn which each recording medium has 
where the data for the above-mentioned (q-zm) block is assigned to w+1 recording medium to be 
shown in drawing 8 (c). This control method is especially effective when "the data which does 
not need to be rewritten" exists in the block with which the record section used as the write 
request point belongs. That is, in such a case, the above-mentioned rewriting considers that total 
with the data which is not required, and the data concerned by which the write request was 
carried out is data for the above-mentioned (q-zm) block, and controls the address administration 
control section 42. 
[0018] 

[Mode for carrying out the invention] Drawing 1 is a block diagram of the recording equipment 
which applied this invention, and explains the composition below. In the following explanation, 
data length of a sector is premised on being 16 K bytes for the data length of 512 bytes and a 
block. 

[0019]First, it performs the following data input/output control while giving a start command of 
the processing concerned to the address administration control section 42, if I/O control unit 41 
is received [ the processing demand of the writing, read-out, elimination, etc. of data ] from the 
exterior. 

[0020]That is, I/O control unit 41 which received the write request of data writes the data 
inputted from the outside one by one per 5 12 bytes in two or more buffers 31,32,33, and 34. On 
the other hand, I/O control unit 41 which received the demand of read-out of data reads 
subsequent data from two or more buffers 31, 32, 33, and 34 per 512 bytes, and outputs it 
outside. 

[0021] According to the processing start command from above-mentioned I/O control unit 41, the 
address administration control section 42 Control of the data transfer between two or more flash 
memories 21, 22, 23, and 24 and two or more buffers 31, 32, 33, and 34, Control of the data 
erasure to two or more flash memories 21, 22, 23, and 24 and management of the data currently 
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written in two or more flash memories 21, 22, 23, and 24 are performed (it mentions later for 
details). 

[0022]The selector 43 changes connection of the data bus between two or more flash memories 
21, 22, 23, and 24 and two or more buffers 31, 32, 33, and 34 according to the connection 
switching signal from the above-mentioned address administration control section 42. 
[0023]Here, the data writing control method which the above-mentioned address administration 
control section 42 performs is divided roughly into the following two patterns. Namely, one is 
the control method (henceforth "the 1st data writing control method") at the time of receiving a 
data writing demand to the logical address field where data is not yet written in, Another is the 
control method (henceforth "the 2nd data writing control method") at the time of receiving a data 
writing demand to the logical address field where data is already written in. 
[0024]Hereafter, these data writing control method is explained in detail. 

[The data writing control method which is the 1] First, when a data writing demand is received to 
the logical address field where data is not written in, data writing is performed in parallel to the 
four flash memories 21, 22, 23, and 24 like the above-mentioned former, however, in this 
invention, the size of the data which is the write-in object concerned shows to drawing 2 (a) - (c) 
~ as — the flash memories 21, 22, 23, and 24 — the writing control methods to each final block 
differ. 

[0025]For example, when the size of the data which is a write-in object is 64 K bytes, although 
this data is written in the four flash memories 21, 22, 23, and 24 in parallel, free space is 
produced in neither of those final blocks B21, B22, B23, and B24. This is because the above- 
mentioned 64 K bytes of data is equivalent to 4 blocks and it is in agreement with total of the 
final blocks B21, B22, B23, and B24. 

[0026]Therefore, the address administration control section 42 in this case is controlled to write 
in the data 0-127 in parallel to the four final blocks B21, B22, B23, and B24 to be shown in 
drawing 2 (a) (this write-in form is hereafter called "4-block writing"). 

[0027]moreover ~ if this data is written in the four flash memories 21, 22, 23, and 24 in parallel 
when the size of the data which is a write-in object is 32 K bytes ~ those final blocks B21, B22, 
B23, and B24 — it is alike, respectively and 1/2-block free space occurs. This is because the 
above-mentioned 32 K bytes of data is equivalent to 2 blocks and it is [ of total of the final 
blocks B21, B22, B23, and B24 ] in agreement with 1/2. 

[0028]Therefore, the address administration control section 42 in this case is controlled to write 
in the data 0-63 in parallel only to the two final blocks B21 and B22 to be shown in drawing 2 
(b). That is, about the writing to the final blocks B21, B22, B23, and B24, the degree of parallel 
is restricted to 2 from 4 on the relation which prevents free space from producing (this write-in 
form is hereafter called "2-block writing"). 

[0029]Here, when the size of the data which is a write-in object is 24 K bytes, free space cannot 
be prevented from producing in a final block even if it restricts the degree of parallel like [ in the 
above-mentioned 32 K bytes ]. This is because the above-mentioned 24 K bytes of data is 
equivalent to 1 .5 blocks and it is not in agreement with the integral multiple of a block. 
[0030]Therefore, to be shown in drawing 2 (c), the address administration control section 42 in 
this case controls the data 0-47 to become parallel writing as much as possible so that the final 
block which free space produces will be only one piece. 

[0031]Namely, after writing in the data 0-31 for 1 block in parallel to the two final blocks B21 
and B22, The fractional datas 32-47 for remaining 0.5 block are individually written in to the one 
final block B21 (this write-in form is hereafter called "1.5-block writing"). "It writes in 
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individually" means performing parallel writing with the degree 1 of parallel. 
[0032]As mentioned above, the address administration control section 42 distinguishes the 
control method according to the size of the data which is a write-in object, and explains the 
distinction technique hereafter. 

[0033]first ~ **(ing) size of all the data by which the write request was carried out in the size p 
of the above-mentioned block of the size q of these data of all the, when size of m and a block is 
set to p for the number of q and flash memories — zm+w+y (the integer of z:0 <=z, the integer of 
w:0 <=w<m, y:0<=y<l) — a quotient is obtained. 

[0034]Here, the degree of parallel means the block count of m, and, as for the above zm, above- 
mentioned w+y means the block count to which the degree of parallel does not result in m. That 
is, when it explains using drawing 6 , the number of the blocks shown by hatching on the left of 
an alternate long and short dash line is equivalent to the above zm, and the number of the blocks 
shown by hatching on the right of an alternate long and short dash line is equivalent to above- 
mentioned w+y (in addition, w corresponds to the block Bl and y corresponds to block B-2). 
[0035]Therefore, the address administration control section 42 is controlled to write in the data 
for zm block in parallel to m flash memories, and to write in the data for a q-zm block after that 
to the flash memory of w+1 (at however, the time of y= 0 w) individual. However, it faces 
writing in the data for this (q-zm) block, Processing which writes the data for y blocks in one 
flash memory is performed in parallel to w+1 flash memory, and processing which writes data 
blocked (1-y) in one flash memory is performed in parallel to w flash memories after that. 
[0036]A control procedure in case 1 block writes in 152 K bytes of data to four flash memories 
under the situation of being 16 K bytes, as an example of the above-mentioned distinction 
technique hereafter (in the case of p= 16, m= 4, and q= 152) is explained. 
[0037]First, as for 2 and w, as for it, since q/p=zm+w+y is 152/16=2x4+1+0.5, z turns out that 1 
and y are 0.5. 

[0038]Therefore, the data for 2 blocks is written in in parallel to four flash memories, and the 
data for 1.5 blocks is written in to two flash memories after that. However, it faces writing in the 
data for these 1 .5 blocks, Processing which writes the data for 0.5 block in one flash memory is 
performed in parallel to two flash memories, and processing which writes data blocked (1-0.5) in 
one flash memory is performed in parallel to one flash memory after that. That is, when it says 
by drawing 6 , the data for 0.5 block will be written in in parallel to the block Bl and each B-2, 
and the data for 0.5 block will be individually written in only to the block Bl after that. 
[0039]Here, in the size p of all the data by which the write request was carried out, although 152 
K bytes and the size q of a block were explained as 16 K bytes, a unit of these sizes p and q is 
not limited to a byte. For example, the effect same also as 32 sectors as the above is acquired [ 
size / p / of all the data by which the write request was carried out ] in 304 sectors and the size q 
of a block. 

[0040]As explained above, according to this invention, a block which free space produces will be 
at most one piece. If it is total and sees by this as a result of the fall of frequency which a 
contamination saving process generates, it is possible to raise write-in performance to a flash 
memory. 

[0041]But according to this invention, the degree of parallel may be restricted, and a fall of 
drawing speed is caused at this point. However, it is only about a final block that the degree of 
parallel is restricted, and since it is made to perform parallel writing as much as possible also 
about this final block, even if the degree of parallel is restricted as mentioned above, influence on 
that drawing speed is very small. 
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[0042]in addition — the above-mentioned explanation ~ flash memory 21->22->23->24->21-> ~ 
although operation which performs parallel writing in order of ... was explained, this invention is 
not limited to this. That is, since there is variation in hardware ability of each flash memory, 
there is variation also in time which each writing processing takes. Therefore, it is preferred to 
control sequentially from a flash memory which did not perform parallel writing as mentioned 
above, but writing processing ended early to write in the following data. 
[0043]As shown in drawing 2 (b) and (c), when the sizes of the data which is a write-in object 
are 32 K bytes and 24 K bytes, the period when the degree of parallel is restricted to 2, i.e., the 
period when parallel writing processing is performed only to the two flash memories 21 and 22, 
exists. Therefore, when an uneliminated field exists in remaining two flash memories 23-24, it is 
preferred to perform erasing processing of this field in parallel to the writing processing to the 
above-mentioned flash memories 21 and 22. 

[0044]In the above-mentioned explanation, it faces writing in data blocked (q-zm), Processing 
which writes the data for y blocks in one flash memory is performed in parallel to w+1 flash 
memory, Then, although processing which writes data blocked (1-y) in one flash memory is 
performed in parallel to w flash memories, this invention is not limited to this. That is, it may be 
made to write in the data for the above-mentioned (q-zm) block in parallel to w+1 flash memory, 
as shown in drawing 8 (a). 

[0045 ]But if it does in this way, the number of the blocks which free space produces may be two 
or more pieces. However, it cannot be overemphasized that the number decreases compared with 
the case where the above-mentioned conventional technology is applied. 
[0046]By the way, in order to read or rewrite the data written in in parallel as mentioned above, 
the address administration control section 42 must generalize and manage the data writing state 
in the flash memories 21, 22, 23, and 24 concerned. Namely, the address administration control 
section 42 generates the block managing table (refer to drawing 3 ) provided with the following 
fields for every logic address block by which an access request is carried out from the outside. 
[0047]First, the field where the degree field of parallel shows to how many flash memories data 
was written in in parallel is said. That is, as shown in drawing 3 (a), "4" is set to the degree field 
of parallel of the logic address block written in 4 blocks as mentioned above. On the other hand, 
as mentioned above, as shown in drawing 3 (b) and (c), "2" is set to 2-block writing and the 
degree field of parallel of a logic address block written in 1.5 blocks. "0" is set to the degree field 
of parallel of the logic address block which is a non- writing area. 

[0048]Next, the field where the un-parallel sector number field shows the number of sectors with 
which parallel writing is not performed among 32 sectors contained in the logic address block 
concerned is said. That is, as mentioned above, as shown in drawing 3 (a) and (b), "0" is set to 4- 
block writing and the un-parallel sector number field of a logic address block written in 2 blocks. 
As shown in drawing 3 (c), "16" is set to the un-parallel sector number field of a logic address 
block written in 1 .5 blocks as mentioned above on the other hand. 

[0049]Next, the field where the flash memory appointed field shows a flash memory in which 
the logic address block concerned exists is said. For example, "0" is set to the flash memory 
appointed field of a logic address block which exists in the above-mentioned flash memory 21, 
and " 1 " is set to the flash memory appointed field of a logic address block which exists in the 
above-mentioned flash memory 22. "2" is set to the flash memory appointed field of a logic 
address block which exists in the above-mentioned flash memory 23, and "3" is set to the flash 
memory appointed field of a logic address block which exists in the above-mentioned flash 
memory 24. 
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[0050]Next, the field where a physical address field shows the physical address corresponding to 
the logic address block concerned is said. Of course, the physical address set as this field is a 
physical address in the flash memory shown in the above-mentioned flash memory appointed 
field. 

[005 l]Next, the field where the sector column management information field expressed the turn 
of parallel writing per sector is said. For example, flash memory 21->22->23->24->21-> ... 
When parallel writing is performed in order, As shown in drawing 3 (a), as sector column 
management information corresponding to logical address a "0", "3" will be located [ as sector 
column management information corresponding to the logical address a+1 / as sector column 
management information corresponding to the logical address a+2 in "1" ] in a line, respectively 
as sector column management information corresponding to the logical address a+3 in "2." 
[The data writing control method which is the 2] By the way, it is usual that the data written in a 
flash memory is a series of image data and music data (1 graphics file and first-sound easy file). 
Therefore, also when eliminating the data written in the flash memory, a possibility of 
eliminating collectively a series of image data and music data (namely, data written in 
continuously) is high. So, in data writing control of the above 1st, it is supposed that parallel 
writing is performed as much as possible from a viewpoint in which drawing speed is not 
reduced. 

[0052]However, when it is more total to write in individually and sees rather than performing 
parallel writing as much as possible like a data writing control method of the above 1st, there is 
also a scene whose write-in performance to a flash memory improves. 
[0053]For example, in editing work of music data written in a flash memory, there is a case 
where he would like to rewrite some data written in continuously. In this case, it is better to write 
data which is a candidate for rewriting in one block, as shown in drawing 7 (b) as a hatching 
field rather than written in over two or more blocks, as shown in drawing 7 (a) as a hatching 
field. Because, it is for what is necessary being to involve in about one block and just to carry out 
a saving process in a scene shown in drawing 7 (b), to involving in about four blocks and 
carrying out a saving process in a scene shown in drawing 7 (a). 

[0054]Since it is such, after writing successive data in two or more flash memories in parallel by 
the data writing control method of the above 1st, when a part of this successive data needs to be 
rewritten, it should be preferred to adopt the following control methods. 
[0055]First, the address administration control section 42 which received the data writing 
demand, By referring to the contents of the above-mentioned block managing table, this data 
writing demand, It is judged any of the demand (it may be called the following "a data rewrite 
demand") for rewriting some successive data, or the demand (it may be called the following 
"new data write request") for writing in successive data newly they are. Namely, if it is the data 
writing demand to the logical address field to which data is already written in, It judges that the 
data writing demand concerned is a data rewrite demand, and on the other hand, if it is the data 
writing demand to the logical address field to which data is not yet written in, it will be judged 
that the data writing demand concerned is a new data write request. 
[0056]And the data writing control method of the above 1st is used for the address 
administration control section 42 judged that the data writing demand concerned is a new data 
write request. On the other hand, the address administration control section 42 judged that the 
data writing demand concerned is a data rewrite demand judges whether the data for which 
rewriting is not required in the block with which the data which is a candidate for rewriting 
belongs further exists. 
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[0057]For example, under the situation where 1.5 blocks of data 0-47 is written in the flash 
memories 21 and 22 as shown in drawing 4, When there is a demand for rewriting the data 32- 
47, the data 0-3 1 (however, except for odd number) for which rewriting is not required in the 
block with which the data 32-47 belongs exists. Therefore, the address administration control 
section 42 in this case will judge "the data which does not need to be rewritten exists", and 
performs the following control. 

[0058]First, the address administration control section 42 considers that the data for 1.5 blocks 
which are total with the data 0-3 1 (32 sector data) which does not need to be rewritten, and the 
data 32-47 (16 sector data) concerned by which the write request was carried out is data for the 
above-mentioned (q-zm) block. At this time, it cannot be overemphasized that w is 1 and y is 
0.5. 

[005 9] And the address administration control section 42 is in the state which assigned the data 
for this (q-zm) block to the w+1 flash memories 23 and 24, and is controlled to write in in the 
turn (here turn of 23->24) which each flash memories 23 and 24 have. Namely, once reading the 
data 0-3 1 currently written in in parallel to two blocks to the buffer 33, It rewrites individually to 
the eliminated field of the flash memory 23, and controls to write the data 32-47 in the 
eliminated field of the flash memory 24 individually subsequently. This data 32-47 is passed 
from the exterior to the address administration control section 42 via I/O control unit 41 and the 
buffer 34. 

[0060]As mentioned above, according to the 2nd data writing control, successive data will be 
located as much as possible in a line with the block on the flash memory 23-24. Thus, when 
setting and the data 0-31 or the data 32-47 needs to be rewritten again, a contamination saving 
process is not generated. 

[0061] Above, only operation when the address administration control section 42 judges "the data 
which does not need to be rewritten exists" was explained. That is, although reference is not 
made about operation when the address administration control section 42 judges "the data which 
does not need to be rewritten does not exist", the data writing control method of the above 1st is 
used for the address administration control section 42 at the time of judging in this way. 
[0062]This is because "the data which does not need to be rewritten does not exist" means 
rewriting all of data. For example, that there is a data writing demand for 2 blocks to a 1.5 -block 
field means that the data for [ former ] 1.5 blocks is unnecessary. Therefore, it is appropriate to 
such a data writing demand to think that it is the demand for writing in successive data newly. 
[0063 ]It is shown in drawing 5 how at the end, the contents of the block managing table change 
by the 2nd above-mentioned example of data writing control. About field composition or setup 
information, since it is the same as data writing control of the above 1st, explanation is omitted 
here. 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[A field of the invention to which invention belongs] This invention relates to recording 
equipment for recording data on recording media, such as a flash memory, especially about 
recording equipment for recording data. 
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^^^^^^^^^ 

PRIOR ART 



[Description of the Prior Art]It is common that backup by ** cell with high ** portability which 
can rewrite ** data, etc. uses recording media, such as a flash memory, from unnecessary 
Reasons in the recording equipment of the portable device which deals with music data and 
picture image data. 

[0003]However, according to the present flash memory, there was a problem that waiting time 
arose, on the occasion of data writing. The direction of time required for the Reason to write the 
data transmitted to the buffer in this way than time required to transmit the data which is a write- 
in object to the buffer in recording equipment in a flash memory from the buffer concerned is 
because it is substantially long. 

[0004]Then, JP,2000-132982,A has disclosed recording equipment provided with two or more 
flash memories. According to such recording equipment, since data writing can be performed in 
parallel to two or more flash memories, the above-mentioned problem that waiting time arises is 
not generated. 
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precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL PROBLEM 

[Problem to be solved by the invention]By the way, generally, the data writing unit to a flash 
memory is called a sector, and the data erasure (it mentions later) unit on a flash memory is 
called a block. That is, as shown in drawing 9 (a), the data in a flash memory is managed in the 
unit of the block which consists of 32 sectors (the data length of a sector explains the data length 
of 5 12 bytes and a block as 16 K bytes hereafter). 

[0006]Only the data rewrite of one way can be performed, i.e., there is the feature that the value 
of data cannot be rewritten from 1 to 0 (or 0-1) in a flash memory. Therefore, in order to perform 
data writing, it is necessary to change all the values of the data in the field used as that writing 
destination into 1 (or 0) (this conversion process is hereafter called "erasing processing".). The 
field which this erasing processing has completed is called "eliminated field", and the field which 
has not been completed is called "uneliminated field." 

[0007] When rewriting the data 0-15 within the block A shown in drawing 9 (b) from the above 
situation, as shown in drawing 9 (c), the data 16-31 which does not need to be rewritten is once 
first read from flash memory Fl to the buffer B. And as shown the data 16-3 1 read to the buffer 
B in this way in drawing 9 (d), after rewriting to the eliminated field E of another flash memory 
F2, erasing processing is performed about the field of the above-mentioned block A. 
[0008] A series of above-mentioned processings (namely, processing for the data 16-31 which 
does not need to be rewritten not to be involved in the rewriting processing concerned) are called 
a contamination saving process, and have become a major factor which reduces the drawing 
speed to a flash memory. Although the after-rewriting data 0-15 shown in drawing 9 (d) is 
passed to the recording equipment concerned from the exterior, it omits detailed explanation 
about this point here. 

[0009]Here, since data writing can be performed in parallel to two or more flash memories 
according to the recording equipment indicated by JP,2000- 132982, A as described above, the 
above-mentioned problem that waiting time arises is not generated. However, when data writing 
was performed in parallel to two or more flash memories in this way, SUBJECT that the 
frequency which is involved in in the case of data erasure and a saving process generates became 
high occurred. 

[0010]Namely, when writing a certain music data Ml in a flash memory and the data size is not 
an integral multiple of x (size which is 1 block of a flash memory) (number of a flash memory), 
as shown in drawing 10 , Free space occurs in each final block (it mentions later) Bl - B4 of flash 
memory Fl - F4. Then, when writing another music data M2 in the flash memory Fl concerned - 
F4, as a result of writing in this music data M2 from the free space of the above-mentioned final 
block Bl - B4, the separate music data Ml and M2 will exist in the same block. Therefore, when 
all of the music data Ml need to be eliminated in this state, the music data M2 written in the final 
block Bl - B4 must be evacuated. 

[001 l]The above-mentioned final block means the block with which the data which is a write-in 
object will be written in at the end. That is, as shown in drawing 6 , if data writing is performed in 
parallel to m flash memories, free space will not occur in the block shown by hatching on the left 
of an alternate long and short dash line, but free space may occur in the block shown by hatching 
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on the right of an alternate long and short dash line. Thus, since the data which is a write-in 
object is the block which will be written in at the end, the block which free space may generate is 
carried out to calling especially these blocks a "final block." 

[0012]This invention was proposed based on the above-mentioned conventional situation, and is 
**** p ur pose is to reduce the frequency which is involved in in the recording equipment 
which performs data writing in parallel to a flash memory, and a saving process generates. 
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MEANS 

[Means for solving problem]The following means are used for this invention to achieve the 
above objects. Namely, as this invention is shown in drawing 1 , data writing is performed to the 
record section which erasing processing has completed, And it is premised on the recording 
equipment 1 which writes in in parallel the data by which the write request was carried out from 
the outside to two or more recording media 21, 22, 23, and 24 which bundle up by the 
predetermined block unit which consists of two or more record sections, and perform data 
erasure. 

[00 14] When size of m and the above-mentioned block is set to p for the number of q and the 
above-mentioned recording media, here the size of all the data by which the write request was 
carried out from the above-mentioned outside the address administration control section 42, first 
~ **(ing) size q of all the data by which the write request was carried out from the above- 
mentioned outside in the size p of the above-mentioned block — zm+w+y (the integer of z:0 <=z, 
the integer of w:0 <=w<m, y:0<=y<l) ~ a quotient is obtained. And it controls to write in the 
data for zm block in parallel to m recording media, and to write in data blocked (q-zm) after that 
to the recording medium of w+1 (at however, the time of y= 0 w) individual. 
[0015]For example, the address administration control section 42 is controlled to write in the 
data for the above-mentioned (q-zm) block in parallel to w+1 recording medium to be shown in 
drawing 8 (a). If it does in this way, the number of the blocks which free space produces will 
decrease compared with the case where the above-mentioned conventional technology is applied. 
It cannot be overemphasized that the frequency which a contamination saving process generates 
will fall by this. 

[0016]Of course, as shown in drawing 8 (b), it faces writing in the data for the above-mentioned 
(q-zm) block, It may be made to control to perform in parallel processing which writes the data 
for y blocks in one recording medium to w+1 recording medium, and to perform after that 
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processing which writes data blocked (1-y) in one recording medium in parallel to w recording 
media. Since the block which free space produces will be at most one piece if it does in this way, 
the frequency which a contamination saving process generates falls further. 
[0017]Or it may be made to control to write in in the turn which each recording medium has 
where the data for the above-mentioned (q-zm) block is assigned to w+1 recording medium to be 
shown in drawing 8 (c). This control method is especially effective when "the data which does 
not need to be rewritten" exists in the block with which the record section used as the write 
request point belongs. That is, in such a case, the above-mentioned rewriting considers that total 
with the data which is not required, and the data concerned by which the write request was 
carried out is data for the above-mentioned (q-zm) block, and controls the address administration 
control section 42. 
[0018] 

[Mode for carrying out the invention] Drawm g 1 is a block diagram of the recording equipment 
which applied this invention, and explains the composition below. In the following explanation, 
data length of a sector is premised on being 16 K bytes for the data length of 5 12 bytes and a 
block. 

[0019]First, it performs the following data input/output control while giving a start command of 
the processing concerned to the address administration control section 42, if I/O control unit 41 
is received [ the processing demand of the writing, read-out, elimination, etc. of data ] from the 
exterior. 

[0020]That is, I/O control unit 41 which received the write request of data writes the data 
inputted from the outside one by one per 5 12 bytes in two or more buffers 31,32,33, and 34. On 
the other hand, I/O control unit 41 which received the demand of read-out of data reads 
subsequent data from two or more buffers 31, 32, 33, and 34 per 512 bytes, and outputs it 
outside. 

[0021] According to the processing start command from above-mentioned I/O control unit 41, the 
address administration control section 42 Control of the data transfer between two or more flash 
memories 21, 22, 23, and 24 and two or more buffers 31, 32, 33, and 34, Control of the data 
erasure to two or more flash memories 21, 22, 23, and 24 and management of the data currently 
written in two or more flash memories 21, 22, 23, and 24 are performed (it mentions later for 
details). 

[0022]The selector 43 changes connection of the data bus between two or more flash memories 
21, 22, 23, and 24 and two or more buffers 31, 32, 33, and 34 according to the connection 
switching signal from the above-mentioned address administration control section 42. 
[0023]Here, the data writing control method which the above-mentioned address administration 
control section 42 performs is divided roughly into the following two patterns. Namely, one is 
the control method (henceforth "the 1st data writing control method") at the time of receiving a 
data writing demand to the logical address field where data is not yet written in, Another is the 
control method (henceforth "the 2nd data writing control method") at the time of receiving a data 
writing demand to the logical address field where data is already written in. 
[0024]Hereafter, these data writing control method is explained in detail. 

[The data writing control method which is the 1] First, when a data writing demand is received to 
the logical address field where data is not written in, data writing is performed in parallel to the 
four flash memories 21, 22, 23, and 24 like the above-mentioned former, however, in this 
invention, the size of the data which is the write-in object concerned shows to drawing 2 (a) - (c) 
— as — the flash memories 21, 22, 23, and 24 — the writing control methods to each final block 
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differ. 

[0025]For example, when the size of the data which is a write-in object is 64 K bytes, although 
this data is written in the four flash memories 21, 22, 23, and 24 in parallel, free space is 
produced in neither of those final blocks B21, B22, B23, and B24. This is because the above- 
mentioned 64 K bytes of data is equivalent to 4 blocks and it is in agreement with total of the 
final blocks B21, B22, B23, and B24. 

[0026]Therefore, the address administration control section 42 in this case is controlled to write 
in the data 0-127 in parallel to the four final blocks B21, B22, B23, and B24 to be shown in 
drawing 2 (a) (this write-in form is hereafter called "4-block writing"). 

[0027]moreover — if this data is written in the four flash memories 21, 22, 23, and 24 in parallel 
when the size of the data which is a write-in object is 32 K bytes — those final blocks B21, B22, 
B23, and B24 — it is alike, respectively and 1/2-block free space occurs. This is because the 
above-mentioned 32 K bytes of data is equivalent to 2 blocks and it is [ of total of the final 
blocks B21, B22, B23, and B24 ] in agreement with 1/2. 

[0028]Therefore, the address administration control section 42 in this case is controlled to write 
in the data 0-63 in parallel only to the two final blocks B21 and B22 to be shown in drawing 2 
(b). That is, about the writing to the final blocks B21, B22, B23, and B24, the degree of parallel 
is restricted to 2 from 4 on the relation which prevents free space from producing (this write-in 
form is hereafter called "2-block writing"). 

[0029]Here, when the size of the data which is a write-in object is 24 K bytes, free space cannot 
be prevented from producing in a final block even if it restricts the degree of parallel like [ in the 
above-mentioned 32 K bytes ]. This is because the above-mentioned 24 K bytes of data is 
equivalent to 1 .5 blocks and it is not in agreement with the integral multiple of a block. 
[0030]Therefore, to be shown in drawing 2 (c), the address administration control section 42 in 
this case controls the data 0-47 to become parallel writing as much as possible so that the final 
block which free space produces will be only one piece. 

[0031]Namely, after writing in the data 0-31 for 1 block in parallel to the two final blocks B21 
and B22, The fractional datas 32-47 for remaining 0.5 block are individually written in to the one 
final block B21 (this write-in form is hereafter called "1.5-block writing"). "It writes in 
individually" means performing parallel writing with the degree 1 of parallel. 
[0032]As mentioned above, the address administration control section 42 distinguishes the 
control method according to the size of the data which is a write-in object, and explains the 
distinction technique hereafter. 

[0033]first ~ **(ing) size of all the data by which the write request was carried out in the size p 
of the above-mentioned block of the size q of these data of all the, when size of m and a block is 
set to p for the number of q and flash memories — zm+w+y (the integer of z:0 <=z, the integer of 
w:0 <=w<m, y:0<=y<l) — a quotient is obtained. 

[0034]Here, the degree of parallel means the block count of m, and, as for the above zm, above- 
mentioned w+y means the block count to which the degree of parallel does not result in m. That 
is, when it explains using drawing: 6 , the number of the blocks shown by hatching on the left of 
an alternate long and short dash line is equivalent to the above zm, and the number of the blocks 
shown by hatching on the right of an alternate long and short dash line is equivalent to above- 
mentioned w+y (in addition, w corresponds to the block Bl and y corresponds to block B-2). 
[0035]Therefore, the address administration control section 42 is controlled to write in the data 
for zm block in parallel to m flash memories, and to write in the data for a q-zm block after that 
to the flash memory of w+1 (at however, the time of y= 0 w) individual. However, it faces 
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writing in the data for this (q-zm) block, Processing which writes the data for y blocks in one 
flash memory is performed in parallel to w+1 flash memory, and processing which writes data 
blocked (1-y) in one flash memory is performed in parallel to w flash memories after that. 
[0036]A control procedure in case 1 block writes in 152 K bytes of data to four flash memories 
under the situation of being 16 K bytes, as an example of the above-mentioned distinction 
technique hereafter (in the case of p= 16, m= 4, and q= 152) is explained. 
[0037]First, as for 2 and w, as for it, since q/p=zm+w+y is 152/16=2x4+1+0.5, z turns out that 1 
and y are 0.5. 

[0038]Therefore, the data for 2 blocks is written in in parallel to four flash memories, and the 
data for 1 .5 blocks is written in to two flash memories after that. However, it faces writing in the 
data for these 1 .5 blocks, Processing which writes the data for 0.5 block in one flash memory is 
performed in parallel to two flash memories, and processing which writes data blocked (1-0.5) in 
one flash memory is performed in parallel to one flash memory after that. That is, when it says 
by drawing 6 , the data for 0.5 block will be written in in parallel to the block Bl and each B-2, 
and the data for 0.5 block will be individually written in only to the block Bl after that. 
[0039]Here, in the size p of all the data by which the write request was carried out, although 152 
K bytes and the size q of the block were explained as 16 K bytes, the unit of these sizes p and q 
is not limited to a byte. For example, the effect same also as 32 sectors as the above is acquired [ 
size / p / of all the data by which the write request was carried out ] in 304 sectors and the size q 
of a block. 

[0040]As explained above, according to this invention, the block which free space produces will 
be at most one piece. If it is total and sees by this as a result of the fall of frequency which a 
contamination saving process generates, it is possible to raise the write-in performance to a flash 
memory. 

[0041]But according to this invention, the degree of parallel may be restricted, and the fall of 
drawing speed is caused at this point. However, it is only about a final block that the degree of 
parallel is restricted, and since it is made to perform parallel writing as much as possible also 
about this final block, even if the degree of parallel is restricted as mentioned above, the 
influence on that drawing speed is very small. 

[0042]in addition — the above-mentioned explanation — flash memory 21->22->23->24->21-> — 
although the operation which performs parallel writing in order of ... was explained, this 
invention is not limited to this. That is, since there is variation in the hardware ability of each 
flash memory, there is variation also in the time which each writing processing takes. Therefore, 
it is preferred to control sequentially from the flash memory which did not perform parallel 
writing as mentioned above, but writing processing ended early to write in the following data. 
[0043]As shown in drawing 2 (b) and (c), when the sizes of the data which is a write-in object 
are 32 K bytes and 24 K bytes, the period when the degree of parallel is restricted to 2, i.e., the 
period when parallel writing processing is performed only to the two flash memories 21 and 22, 
exists. Therefore, when an uneliminated field exists in remaining two flash memories 23-24, it is 
preferred to perform erasing processing of this field in parallel to the writing processing to the 
above-mentioned flash memories 21 and 22. 

[0044]In the above-mentioned explanation, it faces writing in data blocked (q-zm), Processing 
which writes the data for y blocks in one flash memory is performed in parallel to w+1 flash 
memory, Then, although processing which writes data blocked (1-y) in one flash memory is 
performed in parallel to w flash memories, this invention is not limited to this. That is, it may be 
made to write in the data for the above-mentioned (q-zm) block in parallel to w+1 flash memory, 
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as shown in drawing 8 (a). 

[0045 ]But if it does in this way, the number of the blocks which free space produces may be two 
or more pieces. However, it cannot be overemphasized that the number decreases compared with 
the case where the above-mentioned conventional technology is applied. 
[0046]By the way, in order to read or rewrite the data written in in parallel as mentioned above, 
the address administration control section 42 must generalize and manage the data writing state 
in the flash memories 21, 22, 23, and 24 concerned. Namely, the address administration control 
section 42 generates the block managing table (refer to drawing 3 ) provided with the following 
fields for every logic address block by which an access request is carried out from the outside. 
[0047]First, the field where the degree field of parallel shows to how many flash memories data 
was written in in parallel is said. That is, as shown in drawing 3 (a), "4" is set to the degree field 
of parallel of the logic address block written in 4 blocks as mentioned above. On the other hand, 
as mentioned above, as shown in drawing 3 (b) and (c), "2" is set to 2-block writing and the 
degree field of parallel of a logic address block written in 1.5 blocks. "0" is set to the degree field 
of parallel of the logic address block which is a non- writing area. 

[0048]Next, the field where the un-parallel sector number field shows the number of sectors with 
which parallel writing is not performed among 32 sectors contained in the logic address block 
concerned is said. That is, as mentioned above, as shown in drawin g 3 (a) and (b), "0" is set to 4- 
block writing and the un-parallel sector number field of a logic address block written in 2 blocks. 
As shown in drawing 3 (c), "16" is set to the un-parallel sector number field of the logic address 
block written in 1 .5 blocks as mentioned above on the other hand. 

[0049]Next, the field where the flash memory appointed field shows the flash memory in which 
the logic address block concerned exists is said. For example, "0" is set to the flash memory 
appointed field of the logic address block which exists in the above-mentioned flash memory 21, 
and " 1 " is set to the flash memory appointed field of the logic address block which exists in the 
above-mentioned flash memory 22. "2" is set to the flash memory appointed field of the logic 
address block which exists in the above-mentioned flash memory 23, and "3" is set to the flash 
memory appointed field of the logic address block which exists in the above-mentioned flash 
memory 24. 

[0050]Next, the field where a physical address field shows the physical address corresponding to 
the logic address block concerned is said. Of course, the physical address set as this field is a 
physical address in the flash memory shown in the above-mentioned flash memory appointed 
field. 

[0051]Next, the field where the sector column management information field expressed the turn 
of parallel writing per sector is said. For example, flash memory 21->22->23->24->21-> ... 
When parallel writing is performed in order, As shown in drawing 3 (a), as sector column 
management information corresponding to logical address a "0", "3" will be located [ as sector 
column management information corresponding to the logical address a+1 / as sector column 
management information corresponding to the logical address a+2 in "1" ] in a line, respectively 
as sector column management information corresponding to the logical address a+3 in "2." 
[The data writing control method which is the 2] By the way, it is usual that the data written in a 
flash memory is a series of image data and music data (1 graphics file and first-sound easy file). 
Therefore, also when eliminating the data written in the flash memory, a possibility of 
eliminating collectively a series of image data and music data (namely, data written in 
continuously) is high. So, in data writing control of the above 1st, it is supposed that parallel 
writing is performed as much as possible from a viewpoint in which drawing speed is not 
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reduced. 

[0052]However, when it is more total to write in individually and sees rather than performing 
parallel writing as much as possible like the data writing control method of the above 1st, there is 
also a scene whose write-in performance to a flash memory improves. 

[0053]For example, in the editing work of the music data written in the flash memory, there is a 
case where he would like to rewrite some data written in continuously. In this case, it is better to 
write the data which is a candidate for rewriting in one block, as shown in drawing 7 (b) as a 
hatching field rather than written in over two or more blocks, as shown in drawing 7 (a) as a 
hatching field. Because, it is for what is necessary being to involve in about one block and just to 
carry out a saving process in the scene shown in drawin g 7 (b), to involving in about four blocks 
and carrying out a saving process in the scene shown in drawing 7 (a). 

[0054]Since it is such, after writing successive data in two or more flash memories in parallel by 
the data writing control method of the above 1st, when a part of this successive data needs to be 
rewritten, it should be preferred to adopt the following control methods. 
[0055]First, the address administration control section 42 which received the data writing 
demand, By referring to the contents of the above-mentioned block managing table, this data 
writing demand, It is judged any of the demand (it may be called the following "a data rewrite 
demand") for rewriting some successive data, or the demand (it may be called the following 
"new data write request") for writing in successive data newly they are. Namely, if it is the data 
writing demand to the logical address field to which data is already written in, It judges that the 
data writing demand concerned is a data rewrite demand, and on the other hand, if it is the data 
writing demand to the logical address field to which data is not yet written in, it will be judged 
that the data writing demand concerned is a new data write request. 
[0056]And the data writing control method of the above 1st is used for the address 
administration control section 42 judged that the data writing demand concerned is a new data 
write request. On the other hand, the address administration control section 42 judged that the 
data writing demand concerned is a data rewrite demand judges whether the data for which 
rewriting is not required in the block with which the data which is a candidate for rewriting 
belongs further exists. 

[0057]For example, under the situation where 1.5 blocks of data 0-47 is written in the flash 
memories 21 and 22 as shown in drawing 4 , When there is a demand for rewriting the data 32- 
47, the data 0-3 1 (however, except for odd number) for which rewriting is not required in the 
block with which the data 32-47 belongs exists. Therefore, the address administration control 
section 42 in this case will judge "the data which does not need to be rewritten exists", and 
performs the following control. 

[0058]First, the address administration control section 42 considers that the data for 1.5 blocks 
which are total with the data 0-3 1 (32 sector data) which does not need to be rewritten, and the 
data 32-47 (16 sector data) concerned by which the write request was carried out is data for the 
above-mentioned (q-zm) block. At this time, it cannot be overemphasized that w is 1 and y is 
0.5. 

[005 9] And the address administration control section 42 is in the state which assigned the data 
for this (q-zm) block to the w+1 flash memories 23 and 24, and is controlled to write in in the 
turn (here turn of 23->24) which each flash memories 23 and 24 have. Namely, once reading the 
data 0-3 1 currently written in in parallel to two blocks to the buffer 33, It rewrites individually to 
the eliminated field of the flash memory 23, and controls to write the data 32-47 in the 
eliminated field of the flash memory 24 individually subsequently. This data 32-47 is passed 
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from the exterior to the address administration control section 42 via I/O control unit 41 and the 
buffer 34. 

[0060]As mentioned above, according to the 2nd data writing control, successive data will be 
located as much as possible in a line with a block on the flash memory 23-24. Thus, when setting 
and the data 0-31 or the data 32-47 needs to be rewritten again, a contamination saving process is 
not generated. 

[0061]Above, only operation when the address administration control section 42 judges "data 
which does not need to be rewritten exists" was explained. That is, although reference is not 
made about operation when the address administration control section 42 judges "data which 
does not need to be rewritten does not exist", a data writing control method of the above 1st is 
used for the address administration control section 42 at the time of judging in this way. 
[0062]This is because "data which does not need to be rewritten does not exist" means rewriting 
all of data. For example, that there is a data writing demand for 2 blocks to a 1 .5-block field 
means that data for [ former ] 1.5 blocks is unnecessary. Therefore, it is appropriate to such a 
data writing demand to think that it is the demand for writing in successive data newly. 
[0063 ]It is shown in draw ing 5 how at the end, the contents of the block managing table change 
by the 2nd above-mentioned example of data writing control. About field composition or setup 
information, since it is the same as data writing control of the above 1st, explanation is omitted 
here. 
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[Brief Description of the Drawings] 

[Drawing l] The block diagram of the recording equipment which applied this invention 
[Drawing 2] The explanatory view of the 1st data writing control method 
[Dra wing 3] The constitutional diagram of the block managing table at the time of the 1st data 
writing control 

[Drawing 4] The explanatory view of the 2nd data writing control method 

[Drawing 5 ] The constitutional diagram of the block managing table at the time of the 2nd data 

writing control 

[Drawing 6] The explanatory view of the distinction technique of the data writing control method 

[Drawing 7 jThe explanatory view of a data rewrite 

[Drawing 8] (q -zm) The figure showing the write-in mode of blocked data 

[Drawing 9] The explanatory view of a block sector and a contamination saving process 
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[Drawing 10] The explanatory view of the block with which separate data exists 
[Explanations of letters or numerals] 
1 Recording equipment 

21 Flash memory 

22 Flash memory 

23 Flash memory 

24 Flash memory 

31 Buffer 

32 Buffer 

33 Buffer 

34 Buffer 
411/0 control unit 

42 Address administration control section 

43 Selector 



[Translation done.] * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 
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[Drawing 1] 
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[Drawing 7] 

(a) 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 10] 
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[Drawing 9] 
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[Drawing 8] 
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[Translation done.] 
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